In the flora of Turkey, genus Veronica L. (Scrophulariaceae) is represented by 79 species, 26 of which are endemic.
1
H-and 13 C-NMR spectra closely resembled those of 1, except for the presence of a methoxy group (d H 3.88, s; d C 56.46 q) and signals due to the acyl moiety. The location of the methoxy group of 2 was determined by the NMR spectral comparison ( Tables 1, 2) of 2 and 1, and by nuclear Overhauser effect spectroscopy (NOESY) correlation between d 3.88 and the H-2ЉЉ signal [d 7.20 , (1H d, Jϭ2.1 Hz)]. These indicated that compound 2 contained (E)-feruloyl instead of (E)-caffeoyl as an acyl ester moiety. Furthermore, the above deduction was supported by a heteronuclear multiple bond correlation (HMBC) experiment (Fig. 2) . From the above results, compound 2 was 3Ј) to determine the sequence, confirmed the suggested structure. Furthermore, the caffeoyl group was positioned at C-4Ј of the glucose on the basis of strong deshielding on the H-4Ј proton of the inner glucose unit (d 4.94 t, Jϭ9.5 Hz). From the above data, the structure of 3 was determined to be 2- Fig 3) , and from spectral comparison of the acyl moiety of 4 with that of the trans-feruloyl moiety of compound 2 ( Table 2 ). From the above data, the structure of 4 was determined to be 2- (3,4- Phenylethanoid glycosides are water soluble natural products widely distributed in the plant kingdom, most of which are isolated from traditional medicinal plants. Their significant biological activities such as enzyme inhibition, immunomodulatory, antibacterial and cytotoxic activities have been reported. 14) Recently, some in vitro antioxidative assay models were demonstrated antioxidative and free radical scavenging activities for phenylethanoid glycosides. [15] [16] [17] We determined the antioxidative activities of isolated phenylethanoids by using a 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging system by comparing 3-tert-butyl-4-hydroxyanisole (BHA), widely used synthetic antioxidant and dl-a-tocopherol, commonly used natural antioxidant. In this assay, antioxidants react with the stable free radical 2,2-diphenyl-1-picryl hydrazyl (which gives a strong absorption at 520 nm) and produce colorless 2,2-diphenyl-1-picryl hydrazine. 18 ) Figure 4 shows the DPPH radical scavenging 666 Vol. 50, No. 5 activity of compounds 1-4. The results confirmed that the DPPH radical scavenging activities of compounds 1 and 3 were more than that of BHA and comparable to that of dl-atocopherol, while compounds 2 and 4 had more moderate activities. In a comparison of compounds 1 and 3 with 2 and 4, the antioxidative effects of these compounds was potentiated by an increase in the number of phenolic hydroxyl groups in the molecule. The free radical scavenging effects of these phenylethanoids proven here may play an important role in the actions of the Veronica species, and partly explain the mechanisms of the activities of phenylethanoids against neoplasm, 19, 20) inflammation 21) and nephritis, 22) in which free radicals are seriously involved.
Experimental
General Experimental Procedures Optical rotations were measured on a JASCO-DIP 140 digital spectrometer using a sodium lamp operating at 589 nm. UV (l max ) was recorded on a Shimadzu UV-240 spectrometer. NMR spectra were recorded on a JEOL JNM-A 500 spectrometer in methanol-d 4 with tetramehylsilane (TMS) as an internal standard. FAB-MS and HR-FAB-MS were recorded in an NBA matrix in the positive ion mode on a JEOL JMS-DX300 spectrometer. TLC plates, Silica gel 60 F 254 and RP18 F 254s were obtained from Merck (Darmstadt, Germany). DPPH was purchased from Aldrich Chem. Co. (Milw., WI, U.S.A.). BHA and dl-a-tocopherol were obtained from Nacalai Tesque Co. (Kyoto, Japan).
Plant Material Veronica pectinata L. var. glandulosa RIEK ex M.A. Fisher was collected from Beypazari-Turkey. A voucher specimen (HUEF 99014) is deposited in the herbarium of the Faculty of Pharmacy, Hacettepe University.
Extraction and Isolation The air-dried aerial parts of the plant (80 g) were extracted twice with MeOH at 40°C for 12 h (ϫ2, 2 l). The MeOH solution was evaporated under a vacuum to give a MeOH extract (16 g ). The MeOH extract was dissolved in H 2 O (0.1 l), and H 2 O insoluble material was removed by filtration. The filtrate was fractionated with CHCl 3 (ϫ5, 100 ml) and the CHCl 3 phase was rejected. The water fraction was lyophilized to yield 10 g dry weight. 1 g of the water fraction was separated for activity studies, and 9 g was subjected to polyamide column chromatography elution with H Measurement of DPPH Radical-Scavenging Activity MeOH solutions of compounds 1-4 (1ϫ10 Ϫ4 M and 5ϫ10 Ϫ4 M, 10 ml) were each added to 1.5ϫ10
Ϫ5 M DPPH/MeOH solution, and the absorbance of each mixture was determined at 520 nm after 30 min. The radical scavenging activity was determined by comparing the absorbance with that of a blank (100%) containing only DPPH and solvent. BHA and dl-a-tocopherol were used as standards, and samples were prepared using the same dilution procedures. 23, 24) 
